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(54) DISPLAY DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display driving circuit 
having low power consumption. 

SOLUTION: When a switch 11a is closed by a system selection signal 
LOE, input signals IN are held in a capacitor 12a and given to an N 
type amplifier 30a and a P type amplifier 50a. The output stage of the 
amplifier 30a is provided with switching transistors PMOS 38 and 
NMOS 40 which are turned on/off by output selection signals /SEL and 
SEL. The output stage of the amplifier 50a is provided with switching 
transistors PMOS 58 and NMOS 60 that are turned on/off by the 
output selection signals SEL and /SEL. Thus, either one of the 
amplifier 30a or the amplifier 50a is selected by the signals SEL. 
When a switch 13a is closed by the signal LOE, output signals OUT 
are outputted from the selected amplifier. Thus, the power 
consumption is reduced compared with a conventional push-pull type 
amplifier. 
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CLAIMS 



[Claim(s)] 

[Claim 1] When the 2nd network is specified as the 1st sample hold means which 
inputs and holds the picture signal of an input node when the 1st network is 
specified by the network selection signal by said network selection signal The 
2nd sample hold means which inputs and holds the picture signal of said input 
node, The 1st and the 2nd magnification means of amplifying the picture signal 
held with said 1st and 2nd sample hold means, respectively, When the 1st 
network is specified by said network selection signal, the output signal of said 
2nd magnification means is outputted to an output node. In the display drive 
circuit equipped with an output means to output the output signal of said 1st 
magnification means to this output node when the 2nd network is specified by 
this network selection signal The transistor for a switch which said each 1st and 
2nd magnification means will be in an ON state when an output selection signal 
is the 1st value, and will be in an OFF state at the time of the 2nd value, The 1st 
amplifier which has the output stage which connected to the serial the P type 
transistor from which switch-on changes according to the level of an input signal, 
and the N type transistor which passes a fixed current, The transistor for a switch 
which is connected to said 1st amplifier at juxtaposition, will be in an OFF state 
when said output selection signal is the 1st value, and will be in an ON state at 
the time of the 2nd value, The display drive circuit characterized by having the 



2nd amplifier which has the output stage which connected to the serial the P type 
transistor which passes a fixed current, and the N type transistor from which 
switch-on changes according to the level of an input signal. 
[Claim 2] The display drive circuit characterized by preparing the comparator 
which outputs the output selection signal of said 1st value to each 1st and 2nd 
magnification means in a display drive circuit according to claim 1 when this input 
signal is this more than reference voltage about an input signal as compared with 
reference voltage, and outputs the output selection signal of this 2nd value of the 
above when this signal level is this under reference voltage. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a liquid crystal display etc., this invention samples and 
holds an input signal and relates to the display drive circuit which drives a display 
based on the contents of maintenance. 
[0002] 

[Description of the Prior Art] Drawing 2 (a) and (b) are the block diagrams of the 



outline of the conventional liquid crystal display, and are drawing in which this 
drawing's (a's)'s showing a whole configuration, and showing [ this ] the 
configuration of a display mechanical component (b). As shown in drawing 2 (a), 
this liquid crystal display consists of the RGB decoder 1, a display and control 
section 2, the reversal amplifier 3, the amplifier 4, a scan mechanical component 
5, a display mechanical component 6, and a liquid crystal panel 7. The RGB 
decoder 1 generates the horizontal and vertical synchronizing signal SYN from a 
composite synchronizing signal while it divides the given video signal VS into a 
chrominance signal and a composite synchronizing signal and generates three 
kinds of signals, R (red), G (green), and B (blue), from a chrominance signal. A 
synchronizing signal SYN is given to a display and control section 2, and a 
chrominance signal RGB is given to the reversal amplifier 3. 
[0003] A display and control section 2 generates the level control signal HOR for 
controlling actuation of the perpendicular control signal VER for controlling 
actuation of the field line reversal signal FRP which a polarity reverses for every 
field line, and the scan mechanical component 5 based on a synchronizing signal 
SYN, and the display mechanical component 6. The field line reversal signal FRP 
is given to the reversal amplifier 3 and an amplifier 4. 

[0004] The reversal amplifier 3 reverses the polarity of the chrominance signal 
RGB given from the RGB decoder 1 for every frame, generates a reversal signal 
/ RGB, and supplies it to the display mechanical component 6. According to the 
field line reversal signal FRP supplied from a display and control section 2, an 
amplifier 4 reverses the polarity of the common voltage signal VCM for every field 
and every 1 level period, and supplies it to a liquid crystal panel 7. 
[0005] According to the perpendicular control signal VER supplied from a display 
and control section 2, the scan mechanical component 5 makes sequential 
selection of the gate line GL of a liquid crystal panel 7, and impresses a gate 
pulse to the selected gate line GL. The display mechanical component 6 samples 
and holds the reversal signal / RGB supplied from the reversal amplifier 3 by one 
line according to the level control signal HOR supplied from a display and control 



section 2, and outputs the held picture signal to juxtaposition per one line at 
signal-line DL of a liquid crystal panel 7. 

[0006] The liquid crystal panel 7 is equipped with the common electrode which 
counters the pixel electrode, TFT (Thin Film Transistor), and this pixel electrode 
which have been arranged in the shape of [ of an i line j train ] a matrix through 
liquid crystal. Each pixel electrode is connected to signal-line DL which 
corresponds through corresponding TFT. Moreover, the gate of TFT of each train 
is connected to the common gate line GL. By charging a charge through the gate 
line GL and signal-line DL at the pixel capacity CLC formed with a pixel electrode, 
a common electrode, and liquid crystal, a liquid crystal panel 7 controls the sense 
of liquid crystal, and displays an image. 

[0007] As shown in drawing 2 (b), the display mechanical component 6 consists 
of CK generating / delay circuit 6a, shift register 6b, level-shifter 6c, 6d of sample 
hold groups, amplifier group 6e, and 6f of bias circuits. 
[0008] CK generating / delay circuit 6a generates the sampling clock CK which 
chooses each pixel on one line based on the basic clock signal MCK supplied 
from a display and control section 2, and supplies it to shift register 6b. Moreover, 
CK generating / delay circuit 6a generates the start pulse ST which shows the 
timing of shift action initiation according to the data line start signal STR supplied 
from a display and control section 2, and supplies it to shift register 6b. 
[0009] Shift register 6b is a n-bit shift register corresponding to several n of 
signal-line DL of a liquid crystal panel 7. Shift register 6b carries out a sequential 
shift while incorporating a start pulse ST according to a sampling clock CK, it 
generates the, sampling pulse which shows the sampling timing of the video 
signal the 1st - for the n-th display dots on 1 scan line, and outputs it to 
juxtaposition at level-shifter 6c. Level-shifter 6c changes into the voltage level of 
a drive circuit system the sampling pulse supplied from shift register 6b from the 
voltage level of a logical circuit system, and supplies it to a sample / 6d of hold 
groups. 

[0010] A sample / 6d of hold groups consist of n a sample/hold circuits 



corresponding to each signal-line DL of a liquid crystal panel 7. A sample/hold 
circuit is equipped with two circuits, operates by turns according to the network 
selection signal LOE, samples a reversal signal / RGB according to the sampling 
pulse supplied through level-shifter 6c, and holds the sampled signal. 
[001 1] Amplifier group 6e consists of n amplifier circuits corresponding to each 
sample/hold circuit of a sample / 6d of hold groups. An amplifier circuit is 
equipped with two circuits and connected to the output side of each 
corresponding network of a sample/hold circuit. Any one line operates, and an 
amplifier circuit amplifies the picture signal which the sample/hold circuit holds, 
and outputs it to signal-line DL of a liquid crystal panel 7. 6f of bias circuits 
supplies bias voltage VB to each amplifier circuit of amplifier group 6e. 
[0012] Drawing 3 (a) and (b) are the block diagrams of the display drive circuit in 
drawing 2 . This display drive circuit is equivalent to the sample / 6d of hold 
groups and the sample/hold circuit of amplifier group 6e in drawing 2 (b), and the 
amplifier circuit. Drawing 3 R> 3 (a) shows the block configuration of a display 
drive circuit, and this drawing (b) shows the configuration of the amplifier in this 
drawing (a). 

[0013] As shown in drawing 3 (a), this display drive circuit is a circuit 
corresponding to one signal-line DL, and has the switches 11a and 1 1b with 
which input voltage IN is given. ON/OFF state is controlled by the network 
selection signal LOE complementary, and, as for Switches 11a and 11b, the 
capacitors 12a and 12b for electrical-potential-difference maintenance are 
connected among such output sides and touch-down potentials GND by it, 
respectively. Furthermore, the output side of Switches 11a and 11b is connected 
to the input side of Amplifier (AMP) 20a and 20b, respectively. 
[0014] The output side of Amplifier 20a and 20b is connected to the input side of 
Switches 13a and 13b, respectively. ON/OFF state is controlled by the network 
selection signal LOE, when switch 1 1a is ON, switch 13b is turned on, and when 
switch 1 1b is ON, as for Switches 13a and 13b, switch 13a is controlled by ON. 
And common connection of the output side of Switches 1 3a and 1 3b is made, 



and an output signal OUT is outputted from here. 

[0015] Amplifier 20a and 20b is the same configuration, as shown in drawing 3 
(b), it has + input terminal and - input terminal, and these input terminals are 
connected to the gate of the N-channel metal oxide semiconductor transistors 
(henceforth "NMOS") 21 and 22, respectively. The drain of NMOSes 21 and 22 is 
connected to the power-source potential VDD through P channel MOS 
transistors (henceforth "PMOS") 23 and 24, respectively. The gate of PMOSes . 
23 and 24 is connected to the drain of NMOS22. The source of NMOSes 21 and 
22 is connected to the touch-down potential GND through NMOS25. 
[0016] The drain of NMOS21 is connected to the gate of NMOS26, and the drain 
of this NMOS26 is connected to the power-source potential VDD. The source of 
NMOS26 is connected to the touch-down potential GND through NMOS27. Bias 
voltage VB is given to the gate of NMOS27 and 25 **. 
[0017] The drain of NMOS21 is connected to the gate of PMOS28 which is an 
output buffer further. The source of PMOS28 is connected to the power-source 
potential VDD, and the drain is connected to the touch-down potential GND 
through NMOS29 which constitutes the output buffer of a push pull mold. 
[0018] The gate of NMOS29 is connected to the source of NMOS26, and the 
connection place of the drain of this NMOS29 and the drain of PMOS28 serves 
as the output terminal O of amplifier. 

[0019] In such a display drive circuit, when the network selection signal LOE is 
level"H", Switches 11a and 13b close and Switches 11b and 13a open. Thereby, 
input voltage IN is impressed to capacitor 12a. The input voltage IN charged by 
capacitor 12a is amplified by amplifier 20a, and the electrical potential difference 
corresponding to input voltage IN is outputted to the output terminal of this 
amplifier 20a. However, since switch 13a is open, the output voltage of amplifier 
20a is not outputted as an output signal OUT. On the other hand, the electrical 
potential difference charged by capacitor 12b is amplified by amplifier 20b, and 
an output signal OUT is outputted through switch 13b from the output terminal of 
this amplifier 20b. 



[0020] Next, if the network selection signal LOE changes to level "L", Switches 
11a and 13b will open and Switches 11b and 13a will close. Thereby, capacitor 
12a is separated from input voltage IN, and the electrical potential difference 
corresponding to the input voltage IN before this capacitor 12a charged and 
being amplified by amplifier 20a is outputted as output voltage OUT through 
switch 13a. On the other hand, the new input voltage IN is impressed to capacitor 
12b, and the electrical potential difference corresponding to this new input 
voltage IN is outputted to the output side of amplifier 20b. 
[0021] Thus, two a sample/hold circuits, and an amplifier circuit are prepared, 
and two lines are changed by turns and it is made to perform a sampling and a 
drive with the network selection signal LOE. Since it is not influenced by the 
charging time of Capacitors 12a and 12b but a liquid crystal panel 7 can always 
be driven by this, a speed of response can give a quick and high indication of 
brightness. 
[0022] 

[Problem(s) to be Solved by the Invention] However, the following technical 
problems occurred in the conventional display drive circuit. The amplifier 20a and 
20b used for an amplifier circuit serves as a push pull mold with which an output 
stage consists of PMOS28 and NMOS29, as shown in drawing 3 (b). In the 
amplifier circuit of a push pull mold, when the gate voltage of two transistors 
(PMOS28 and NMOS29) to which the series connection of the output stage was 
carried out always changes, the current value which penetrates these transistors 
and flows changes at any time, and an output signal is outputted to an output 
terminal O by the balance. Thus, in the amplifier circuit of a push pull mold, the 
idle current always flowed to two transistors for buffers, PMOS28 and NMOS29, 
and the technical problem that power consumption became large occurred. 
[0023] This invention solves the technical problem which said conventional 
technique had, and offers few display drive circuits of power consumption. 
[0024] 

[Means for Solving the Problem] In order to solve said technical problem, the 1st 



invention of this inventions When the 2nd network is specified as the 1st sample 
hold means which inputs and holds the picture signal of an input node when the 
1st network is specified by the network selection signal by said network selection 
signal The 2nd sample hold means which inputs and holds the picture signal of 
said input node, The 1st and the 2nd magnification means of amplifying the 
picture signal held with said 1st and 2nd sample hold means, respectively, When 
the 1st network is specified by said network selection signal, the output signal of 
said 2nd magnification means is outputted to an output node. When the 2nd 
network is specified by this network selection signal, in the display drive circuit 
equipped with an output means to output the output signal of said 1st 
magnification means to this output node, each 1st and 2nd magnification means 
are equipped with the 1st and 2nd following amplifier. 
[0025] That is, the 1st amplifier has the output stage which connected to the 
serial the transistor for a switch which will be in-an ON state and will be in an 
OFF state at the time of the 2nd value, the P type transistor from which switch-on 
changes according to the level of an input signal, and the N type transistor which 
passes a fixed current, when an output selection signal is the 1st value. 
Moreover, the 2nd amplifier is connected to the 1st amplifier at juxtaposition, and 
when said output selection signal is the 1st value, it has the output stage which 
connected to the serial the transistor for a switch which will be in an OFF state 
and will be in an ON state at the time of the 2nd value, the P type transistor 
which passes a fixed current, and the N type transistor from which switch-on 
changes according to the level of an input signal. 
[0026] According to the 1st invention, since the display drive circuit was 
constituted as mentioned above, the following operations are performed. When 
an output selection signal is the 1st value, the transistor for the switch of the 1st 
amplifier within each magnification means is turned on, and the picture signal 
held with the sample hold means is amplified with this 1st amplifier. When an 
output selection signal is the 2nd value, the transistor for the switch of the 2nd 
amplifier within each magnification means is turned on, and the picture signal 



held with the sample hold means is amplified with this 2nd amplifier. 
[0027] The 2nd invention outputted the output selection signal of said 1st value to 
each 1st and 2nd magnification means in the display drive circuit of the 1st 
invention, when this input signal was this more than reference voltage about an 
input signal as compared with reference voltage, and when this signal level is this 
under reference voltage, it has prepared the comparator which outputs the output 
selection signal of this 2nd value of the above. 

[0028] According to the 2nd invention, the following operations are performed. In 
each magnification means, the picture signal held with the sample hold means is 
compared by the comparator, and with reference voltage [ more than ], the output 
selection signal of the 1st value is outputted. Thereby, a picture signal is 
amplified with the 1st amplifier within a magnification means. Moreover, with [ a 
picture signal ] reference voltage [ under ], the output selection signal of the 2nd 
value is outputted from a comparator, and this picture signal is amplified with the 
2nd amplifier within a magnification means. 
[0029] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 (a) - (c) is the 
block diagram of a display drive circuit showing the 1st operation gestalt of this 
invention, this drawing (a) shows the block configuration of this display drive 
circuit, and this drawing (b) and (c) show the circuit of the N type amplifier in this 
drawing (a), and P type amplifier, respectively. This display drive circuit is 
replaced with and used for the display drive circuit of drawing 3 in the display 
mechanical component 6 in the liquid crystal display of drawing 2 , and the 
common sign is given to the element in drawing 3 , and the common element. 
[0030] As shown in drawing 1 (a), as for this display drive circuit, the input side of 
Switches 11a and 1 1 b is connected to the node N1 to which input voltage IN is 
given in common. Switches 11a and 11b consist of transistors for switches, such 
as the transfer gate, and ON/OFF state is controlled by the network selection 
signal LOE complementary. For example, when the network selection signal LOE 
is "H", it turns on, and Switches 11a and 1 1 b are set up, respectively so that it 



may become off. The output side of Switches 11a and 1 1b is connected to node 
N2a and N2b, respectively, and the capacitors 12a and 12b for electrical- 
potential-difference maintenance are connected between these node N2a, N2b, 
and the touch-down potential GND, respectively. 

[0031] + input terminal of N type amplifier 30a and P type amplifier 50a by which 
voltage FAROA connection was made is connected to node N2a, and the output 
terminal of such N type amplifier 30a and P type amplifier 50a is connected to 
node N3a. Similarly + input terminal of N type amplifier 30b and P type amplifier 
50b by which voltage FAROA connection was made is connected to node N2b, 
and the output terminal of such N type amplifier 30b and P type amplifier 50b is 
connected to node N3b. 

[0032] The N type amplifier 30a and 30b is the same configuration, and has the 
control terminals A and B with which the output selection signal SEL, the output 
selection signal which reversed this with the inverter 14 / SEL is given, 
respectively, and the bias terminal with which bias voltage VBn is given. 
Moreover, the P type amplifier 50a and 50b is the same configuration, and has 
the control terminals A and B with which the output selection signals SEL/SEL 
are given, respectively, and the bias terminal with which bias voltage VBp is 
given. 

[0033] The input side of Switches 13a and 13b is connected to node N3a and 
N3b, respectively, and the output side of these switches 13a and 13b is 
connected to the node N4. Switches 13a and 13b are the same as Switches 11a 
and 11b, and when the network selection signal LOE is "H", they are set up so 
that it may become OFF and ON, respectively. And an output signal OUT is 
outputted from a node N4. 

[0034] As shown in drawing 1 (b), the N type amplifier 30a and 30b has + input 
terminal and - input terminal, and is connected to the gate of NMOSes 31 and 32 
where these input terminals constitute a differential amplifying circuit, 
respectively. The drain of NMOSes 31 and 32 is connected to the power-source 
potential VDD through PMOSes 33 and 34, respectively. The gate of PMOSes 33 



and 34 is connected to the drain of NMOS32. The source of NMOSes 31 and 32 
is connected to the touch-down potential GND through NMOS35 which 
constitutes a current regulator circuit. 

[0035] The drain of NMOS31 is connected to the gate of PMOS36 for actuation, 
and the source of this PMOS36 is connected to the touch-down potential GND 
through NMOS37 which constitutes a current regulator circuit, and NMOS40 for a 
switch controlled by the output selection signal SEL. The drain of PMOS36 is 
connected to the power-source potential VDD through PMOS38 for a switch 
controlled by the output selection signal / SEL. Bias voltage VBn is given to the 
gate of NMOSes 35 and 37. The capacitor 39 for phase compensation is 
connected between the gate of PMOS36, and a drain, and the drain of this 
PMOS36 serves as the output terminal O of N type amplifier. 
[0036] As shown in drawing 1 (c), the P type amplifier 50a and 50b has + input 
terminal and - input terminal, and is connected to the gate of NMOSes 51 and 52 
where these input terminals constitute a differential amplifying circuit, 
respectively. The source of NMOSes 51 and 52 is connected to the touch-down 
potential GND, and the drain of these NMOSes 51 and 52 is connected to the 
drain of PMOSes 53 and 54, respectively. The gate of PMOSes 53 and 54 is 
connected to the drain of NMOS52, and the source is connected to the power- 
source potential VDD through PMOS55 which constitutes a current regulator 
circuit. 

[0037] The drain of NMOS51 is connected to the gate of NMOS56 for actuation, 
and the source of this NMOS56 is connected to the touch-down potential GND 
through NMOS60 for a switch controlled by the output selection signal / SEL. The 
drain of NMOS56 is connected to the drain of PMOS57 which constitutes a 
current regulator circuit, and the source of this PMOS57 is connected to the 
power-source potential VDD through PMOS58 for a switch controlled by the 
output selection signal SEL. Bias voltage VBp is given to the gate of PMOSes 55 
and 57. The capacitor 59 for phase compensation is connected between the gate 
of NMOS56, and a drain, and the drain of this NMOS56 serves as the output 



terminal O of P type amplifier. 

[0038] Next, actuation is explained. In this display drive circuit, as for the network 
selection signal LOE, "H" and the level of "L" are changed for every 1 horizontal- 
scanning period. 

[0039] Switches 11a and 13b are turned on by the network selection signal LOE 
at the period of "H", and Switches 11b and 13a become off. Thereby, node N2a 
is connected with a node N1, and input voltage IN is held at capacitor 12a. 
Moreover, while node N2b is separated from a node N1, node N3b is connected 
to a node N4, and the electrical potential difference currently held at capacitor 
12b at the last period is amplified by N type amplifier 30b or P type amplifier 50b, 
and is outputted as an output signal OUT from a node N4. 
[0040] Next, if the network selection signal LOE is set to "L", Switches 11a and 
13b will become off, and Switches 11b and 13a will be turned on. Thereby, while 
node N2a is separated from a node N1, node N3a is connected to a node N4, 
and the electrical potential difference on which the network selection signal LOE 
was held at capacitor 12a at the period of "H" is amplified by N type amplifier 30a 
or P type amplifier 50a, and is outputted as an output signal OUT from a node N4. 
Moreover, node N2b is connected with a node N1, and input voltage IN is held at 
capacitor 12b. 

[0041] On the other hand, the output selection signal SEL is a period shorter than 
the period of 1 horizontal-scanning period, and "H" and "L" are changed. 
[0042] With the N type amplifier 30a and 30b, when the output selection signal 
SEL is "H", as shown in drawing 1 (b), the output selection signal SEL is 
impressed to the gate of NMOS40, and an output selection signal / SEL (namely, 
"L") is impressed to the gate of PMOS38. Thereby, PMOS38 and NMOS40 will 
be in an ON state. On the other hand, with the P type amplifier 50a and 50b, 
since the output selection signal SEL is impressed to the gate of PMOS58 and 
an output selection signal / SEL is impressed to the gate of NMOS60 as shown in 
drawing 1 (c), these PMOS58 and NMOS60 will be in an OFF state. Therefore, 
the N type amplifier 30a and 30b will be in the condition that it can operate, and 



actuation of the P type amplifier 50a and 50b will be stopped. 
[0043] Conversely, when the output selection signal SEL is "L", it will be in the 
condition that the P type amplifier 50a and 50b can operate, and actuation of the 
N type amplifier 30a and 30b will be stopped. 

[0044] As mentioned above, the display drive circuit of this 1st operation gestalt 
connects N type amplifier 30a (or 30b) and P type amplifier 50a (or 50b) to 
juxtaposition, and it constitutes them so that only either may be operated with the 
output selection signals SEL/SEL. NMOS37 of an output stage serves as a 
constant current source which passes a fixed current with bias voltage VBn, and 
the N type amplifier 30a and 30b serves as a buffer for actuation with which 
PMOS36 determines output voltage. Moreover, PMOS57 of an output stage 
serves as a constant current source which passes a fixed current with bias 
voltage VBp, and the P type amplifier 50a and 50b serves as a buffer for 
actuation with which NMOS56 determines output voltage. Therefore, the current 
of these output stages is decided according to a constant current source. For this 
reason, control of the current of an output stage, i.e., reduction of power 
consumption, is expected rather than the amplifier of the push pull mold with 
which two buffers operate continuously. 

[0045] (2nd operation gestalt) Drawing 4 is the block diagram of a display drive 
circuit showing the 2nd operation gestalt of this invention. This display drive 
circuit is replaced with and used for the display drive circuit of drawing 3 in [ the 
display mechanical component 6 in the liquid crystal display of drawing 2 ] as 
well as [ the display drive circuit of drawing 1 ]. In this drawing 4 , the common 
sign is given to the element in drawing 1 , and the common element. 
[0046] He forms Comparators (CMP) 15a and 15b, and is trying to give the signal 
of the comparison result of these comparators 15a and 15b to the control 
terminal of the N type amplifier 30a and 30b and the P type amplifier 50a and 
50b as the output selection signal CA, /CACB, and /CB in this display drive circuit, 
as shown in drawing 4 . 

[0047] Namely, comparator 15a compares with the electrical potential difference 



of node N2a the reference voltage VR pressured partially and generated by the 
resistance 16 and 17 for partial pressures, and gives it to the control terminal A of 
N type amplifier 30a and P type amplifier 50a by making the comparison result 
into the output selection signal CA. Furthermore, inverter 18a is reversed and the 
output selection signal CA is given to the control terminal B of N type amplifier 
30a and P type amplifier 50a as an output selection signal / a CA. 
[0048] Similarly, comparator 15b compares reference voltage VR with the 
electrical potential difference of node N2b, and gives it to the control terminal A of 
N type amplifier 30b and P type amplifier 50b by making the comparison result 
into the output selection signal CB. Furthermore, inverter 18b is reversed and the 
output selection signal CB is given to the control terminal B of N type amplifier 
30b and P type amplifier 50b as an output selection signal / CB. 
[0049] Other configurations are the same as that of drawing 1 . In this display 
drive circuit, two a sample/hold circuits, and an amplifier circuit are changed by 
turns by the network selection signal LOE like drawing 1 . 
[0050] On the other hand, the following actuation is performed in an amplifier 
circuit. The electrical potential difference and reference voltage VR of node N2a 
are compared by comparator 15a. Here, if the electrical potential difference of 
node N2a is higher than reference voltage VR, the output selection signal CA of 
the comparison result of comparator 15a will serve as "H". This will be in the 
condition that N type amplifier 30a can operate, and actuation of P type amplifier 
50a will be stopped. 

[0051] Conversely, if the electrical potential difference of node N2a is lower than 
reference voltage VR, the output selection signal CA of a comparison result is set 
to "L", it is stopped and actuation of N type amplifier 30a will be in the condition 
that P type amplifier 50a can operate. 

[0052] As mentioned above, the display drive circuit of this 2nd operation gestalt 
connects N type amplifier 30a (or 30b) and P type amplifier 50a (or 50b) to 
juxtaposition, and it constitutes them so that only either may be operated with the 
output selection signal CA (or CB). Thereby, control of the current of an output 



stage, i.e., reduction of power consumption, is expected like the 1st operation 
gestalt. 

[0053] Furthermore, when input voltage IN is higher than reference voltage VR, 
the N type amplifier 30a and 30b is operated, and when input voltage IN is lower 
than reference voltage VR, he is trying to operate the P type amplifier 50a and 
50b. Generally, N type amplifier operates with a sufficient precision in the range 
where input voltage is high, and P type amplifier has the description of operating 
with a sufficient precision, in the range where input voltage is low. There is an 
advantage that this covers the range where input voltage is large, and accurate 
actuation is attained. 

[0054] In addition, this invention is not limited to the above-mentioned operation 
gestalt, but various deformation is possible for it. As this modification, there is the 
following, for example. 

(a) Although the display drive circuit applied to the liquid crystal display was 
explained, also in the image display device of other methods, it is applicable as a 
display drive circuit which samples and outputs a status signal. 
[0055] (b) The circuit of drawing 1 , the N type amplifier of drawing 4 , and P type 
amplifier is an example, and don't limit it to this. If the output stage is the circuit 
which connected to the serial the transistor for a switch by which ON / off control 
is carried out by the output selection signal, the transistor for actuation by which 
switch-on is controlled according to an input signal, and the transistor which 
constitutes a current regulator circuit, respectively, it is applicable similarly. 
[0056] 

[Effect of the Invention] As explained to the detail above, according to the 1st 
invention, the magnification means has the 1st and 2nd amplifier from which 
either will be chosen from and an output stage will be in an ON state with an 
output selection signal. Furthermore, the output stage of these 1st and 2nd 
amplifiers has the composition of having connected to the serial the transistor for 
constant current, and the transistor from which switch-on changes according to 
an input signal. The current which flows to an output stage is restricted by this, 



and power consumption can be reduced. 

[0057] According to the 2nd invention, the comparator for outputting the output 
selection signal which chooses the 1st or 2nd amplifier as the 1st invention 
according to the comparison result of an input signal and reference voltage is 
prepared. Thereby, in addition to the same effectiveness as the 1st, it is effective 
in the ability to choose amplifier with a sufficient precision corresponding to the 
level of an input signal. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a display drive circuit showing the 1st 
operation gestalt of this invention. 

[Drawing 2] It is the block diagram of the outline of the conventional liquid crystal 
display. 

[Drawing 3] It is the block diagram of the display drive circuit in drawing 2 . 
[Drawing 4] It is the block diagram of a display drive circuit showing the 2nd 
operation gestalt of this invention. 
[Description of Notations] 



11a, 11b, 13a, 13b Switch 
12a, 12b Capacitor 
15a, 15b Comparator 
30a, 30b N type amplifier 
50a, 50b P type amplifier 
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[Drawing 3] 
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[Drawing 4] 
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